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THE YORKSHIRE LIAS 
The Yorkshire Lias. By Ralph Tate and J. F. Blake. 
(London: Van Voorst, 1876.) 

T might at first sight seem a piece of presumption in 
one whose palaeontological attainments are of the 
slenderest, and who knows no more of the Yorkshire Lias 
than has been picked up during a few days ramble along 
the coast, to attempt a criticism of a work conspicuous 
for elaborate palaeontological research and rich in descrip¬ 
tive detail of the most minute and local character. But 
in forming an estimate of the work of a specialist the ab¬ 
sence of minute special knowledge is in many cases far 
from being a disadvantage; the specialist always runs 
some risk of becoming engrossed with details, of looking 
upon them as the end and not as a means to something 
higher, of being “ unable to see the wood for the trees/' 
and ,as long as this risk exists, there is always a fair pros¬ 
pect that the remarks of an outsider, however inferior he 
may be in special attainments to the man whose work he 
is reviewing, may add something in breadth of view, and 
may suggest questions that have been overlooked in the 
task of collecting minute particulars. It is with this feel¬ 
ing that we attempt to give an account of the work before 
us, and to discuss some problems which its perusal has 
suggested to us ; and we make the attempt all the more 
readily, because the authors have by no means in the 
multiplicity of their details lost sight of the broad ques¬ 
tions which underlie and spring from them. 

The opening chapter on the “ General Range of Liassic 
Strata on the Continent and British Isles" would have been 
better for rather more copious references. The authors 
quoted may be well known to the mass of professional 
geologists, but if this book comes, as we feel sure it will, 
into the hands of workers of a more amateur class, 
mainly occupied with the geology of their own neigh¬ 
bourhood, but at the same time anxious to understand its 
relation to that of corresponding districts abroad, many 
of its readers will certainly be glad of directions where to 
find the papers of geologists not familiar to the world at 
large, and whose names they perhaps now meet with for 
the first time. This indifference to references is a grow¬ 
ing and a very serious evil; take, for instance, such a book 
as Marcou’s “ Explication de la Carte Gdologique de la 
Terre; ” to attempt to give in 200 pages a complete account 
of the geology of the globe would be a hopeless task, 
but an outline no longer than this, abundantly furnished 
wffh references, would be a work whose value it would be 
difficult to overestimate; unluckily M. Marcou has fallen 
into the prevalent carelessness in this respect, and for 
every reference he has given, ought to have supplied fifty. 

Chapter II. gives an account of the literature of the 
Yorkshire Lias ; the abstracts of the various papers and 
works on the subject are admirable for point and concise¬ 
ness, and the criticisms fair andjust. In Chapter III. the 
range and general character of the Lias in Yorkshire are 
clearly sketched out. 

The fourth chapter lands us in one of those disputes, 
unavoidable possibly in the present state of geological 
nomenclature, which have far too much the look of fight- 
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ing about mere words to be altogether satisfactory. The 
point at issue is, where should the line be drawn between 
the Lias and the Inferior Oolite? In some cases the 
demarcation between the two formations is both lithor 
logically and palaeontologically so sharp as to leave no 
room for hesitation ; but some sections show a group of 
beds in which fossils that occur in the Upper Lias are 
found side by side with others generally looked upon as 
characteristic of the Inferior Oolite. Here, then, was a 
fine battle-ground for the systematists, and here, accord- 
ingly, as in other analogous cases, much good ink and 
paper has been—shall we dare to say—wasted in dis¬ 
cussing whether the problematical strata ought to be 
called Liassic or Oolitic. Dr. Wright maintains the first 
view, and the authors of the work before us lean to the 
second, the question being argued by both disputants on 
purely palaeontological grounds ; it turns partly upon the 
correct naming of certain Ammonites, hard to discrimi¬ 
nate from one another, and possibly so closely allied that 
they ought to be looked upon as varieties rather than dis¬ 
tinct species ; it involves many points on which there is 
great difference of opinion, such as whether we ought to 
look mainly to the Cephalopoda or to the Conchifera in 
determining the relationship of the group; and after 
carefully considering what has been said on both sides, it 
certainly seems that it is one of those cases where the 
impartial bystander would find it so hard to make up his 
mind that he would be sorely tempted to resort to the un¬ 
scientific method of “ tossing up ” to help him to a decision. 
Fortunately there is a better way out of the difficulty; 
we are not tied down, as the manner in which the ques¬ 
tion has been handled would seem to imply, to a single 
alternative. It is an easy thing to say that there shall be 
a Liassic group and an Oolitic group, and that of the 
rocks about the junction, what won’t go into one shall be 
forced into the other, and by adopting this principle very 
neat tables of strata may be constructed. But if, as the 
group under consideration proves was the case, there was 
not a clean sweep of the Liassic forms of life before any 
Oolitic forms came in, but that to a certain extent the re¬ 
placement was gradual, then wherever the record of the 
change in the least degree approaches completeness, beds 
will occur which contain a mixture of Liassic and Oolitic 
species, and consequently cannot be placed consistently 
under either of these heads. It is unfortunate for the 
symmetry of our classification that it is so, but being so, 
we must bear the evil as best we may. Perhaps the 
best way is to let each man call the beds in dispute Lias 
or Oolite as his fancy prompts him, but to be careful to 
bear in mind that the meaning they carry with them is 
this—that, when they occur, we have been lucky enough 
to have preserved a record, which at other spots either 
never existed or has been destroyed, of the rate at which 
changes in life that took place between two indistinctly 
outlined periods of the earth’s history were brought 
about. 

It would not, of course, be fair to blame Messrs. Tate 
and Blake, when they are writing a monograph on the Lias, 
for explaining what they mean by that term ; but it would 
possibly have been more philosophical if they had looked 
upon their upper boundary as purely conventional, and 
noticed the beds above that line as of interest because 
they show a gradual passage from the life of the period 
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with which they are specially concerned to the life of the 
period which followed it. 

A dispute of a similar nature arises when we come to 
the boundary between the Lower and the Middle Lias. 
The tabulated lists of fossils given by our authors show in 
the Yorkshire area a marked palaeontological break 
between the zones of Ammonites oxynotus and A. 
Janusoni , and a similar break has been observed at a 
corresponding horizon both elsewhere in England and 
on the Continent. Here then German and a large 
number of English geologists draw the line. But a diffi¬ 
culty arises when we attempt to construct maps accord¬ 
ing to this classification; unfortunately the marked 
change in life is not accompanied by a corresponding 
change in the character of the rocks ; the beds above and 
below the palaeontological line are lithologically so much 
alike that it would be impossible to separate them on a 
map by the ordinary methods of geological surveying. 
Somewhat higher in the series, however, a change in 
lithological character, marked and sudden enough to 
allow of its being traced with considerable accuracy, does 
occur, and the field geologist, finding that he can sepa¬ 
rate on his map the rocks above and belo.v this line, 
naturally draws a boundary here. Hence it arises that 
the subdivisions drawn on maps, such as those of the 
Geological Survey, do not coincide with those established 
from palaeontological considerations. And no harm 
would follow from this if the lithological line always kept 
the same place in the series ; we should merely have to 
bear in mind that the boundary laid down on the map 
was adopted out of sheer necessity, because it was the 
only line that could be traced, that it did not coincide with 
any great change in life, but that the palaeontological 
break occurred at a certain distance below it. But in the 
case before us the hard sandstones and ironstones of the 
Middle Lias are notoriously irregular and uncertain, and 
if we make the Middle Lias begin where rocks like these 
—which can be separated on a map from the clays—first 
make their appearance, we shall place in the Lower Lias 
at Banbury beds which we call Middle Lias at Frod- 
ingham. In such a case, when the map-maker is driven 
to neglect or set at defiance palaeontological boundaries, 
the right thing would seem to be that he should call his 
sub-divisions by names different from those used by the 
palaeontologist; on the Survey maps, for instance, it 
would be better to drop the terms Lower, Middle, and 
Upper Lias, and speak merely of Lias Clays, Sandstones, 
and Ironstones, leaving it to the palaeontologist to decide 
to which of the three sub-divisions the strata distinguished 
on the map ought in each locality to be assigned. It 
should be added, however, that Mr. J udd has something 
to say even from a palaeontological point of view for the 
classification of the Geological Survey ; 1 though it must 
be confessed that his words sound somewhat as if he 
were dutifully trying to make the best case for a line 
which his official position rather than his own convictions 
led him to adopt. 

For the painstaking zeal with which the authors have 
in succeeding chapters worked out the palaeontology of 
the different minor sub-divisions, and described the loca¬ 
lities where each may be studied, and for their long and 
elaborate descriptions and figures of the fossils the thanks 

1 The Geology of Rutland” (Memoirs of the Geological Survey), p, 45. 


of all geologists, and specially of those interested in the 
district, will be gratefully rendered ; and as they have 
thought it necessary to defend the minute and detailed 
character of their work, a word mry be added on 
this head. It is somewhat unfortunate that a special 
term, “zones,” has been applied to those lesser sub¬ 
divisions, which in common with the majority of palae¬ 
ontologists they have sought to establish. It leads to 
the notion that a “ zone ” is something different from a 
“ formation,” and to a vague fear that the zone-maker is 
introducing some new and presumably unsafe method into 
geological classification. But if, as the evidence seems to 
show, each zone is characterised not indeed by fossils 
entirely peculiar to Itself, but by certain assemblages of 
fossils which are not met with in any other zone, 
then the principle on which zones are established 
is identically the same with that which determines the 
larger sub-divisions, and the only difference between a 
zone and a formation is that the one requires more care 
and labour to detect and define it than the other. As 
our authors remark, we are quite in the dark as to the 
causes that brought about the change from the fauna of 
one zone to that of the succeeding zone ; but just the 
same remark applies in many cases to the more marked 
differences between the fauna of successive formations. 
If, then, the palaeontological facts on which zones are 
based can be securely established, the existence of these 
minor sub-divisions is a fact which geologists cannot refuse 
to recognise; but it is just here that the rub occurs. The 
intolerable complexity and uncertainty of palaeontological 
nomenclature, the utter want of agreement on points of 
the first importance between many leading paleontolo¬ 
gists, the strong tendency which so often exists to a mul¬ 
tiplication of species in order to justify existing sub¬ 
divisions or even to increase their number, have raised 
suspicions and distrust in palaeontological grouping, un¬ 
founded perhaps, but for which palaeontologists have 
only themselves to thank. What can, for instance, be 
more monstrous than the idea that the time at which it 
lived ought to be taken into account in the definition of 
a species? An idea which, according to one of our 
authors, only a limited number of palaeontologists are 
prepared to repudiate. If you have two creatures exactly 
alike in every respect, what reason can there be for call¬ 
ing them by different names because one is alive now and 
the other died ages ago ? The idea is closely akin to the 
old superstition that the volcanic rocks of the earlier 
periods must have been different from those of the present 
day, and that if no real difference can be detected be¬ 
tween them, they at least ought to be called by different 
names. Such a notion is now scouted by the most 
advanced petrologists, and when palaeontologists follow in 
their steps, they maybe assured that the objections which 
some geologists have urged against their smaller and less 
easily recognised sub-divisions will no longer be heard. 

We cannot help thinking that the authors have laid 
rather too much stress on the littoral character of the 
Lias in the northern part of the North Riding. They 
lean to the conclusion that the Lias never extended much 
further towards the north-west than the points where we 
now last see it in that direction ; in fact one or two of 
their expressions seem to hint that the Lias of the North 
Riding was deposited in a basin of its own. This can 
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hardly be admitted ; the persistence over large areas 
of the different palaeontological zones of this formation 
shows that the Liassic sea formed one great life province, 
and that however it may have been broken up by pro¬ 
jecting headlands or insular masses of land, there was 
free communication between all its parts. That the water 
was shallower in some places than others is likely enough, 
and variations in depth would seem to be sufficient to 
account for the changes which occur in the lithological 
character of the Lias in North Yorkshire without in¬ 
voking the neighbourhood of an extensive shore line. A 
very interesting fact is the decided unconformity between 
the Lias and the Inferior Oolite east of Easingwold ; the 
upheaval to which it is due was only the forerunner of 
the still more important movements which a little later 
on drove back the sea and established estuarine and ter¬ 
restrial conditions over a large part of the North Riding. 

It is not necessary that a scientific work should be a 
model in point of style, but it is. a matter for regret when 
scientific writers neglect the graces of composition, and 
it is certainly a blot on the work before us that the writing 
is occasionally obscure, and that instances of somewhat 
slipshod English are not uncommon in it. 

If we stop here it is not for want of more to say ; a 
book as rich in matter as this would furnish texts for 
many another lengthy disquisition. We may fairly con¬ 
gratulate the authors on having produced a monograph 
which will take a high place among standard works on 
local geology, and may be recommended as a model for 
writings of a similar kind. We wish every natural geo¬ 
logical district in our island was likely to be worked out 
with the same amount of patient labour and faithful 
description as Messrs. Tate and Blake have bestowed on 
the Yorkshire Lias. A. H. G. 


OUR BOOK SHELF 

Hie Fauna dev Clavulina Szabdi Schickten. Von Max. 

von Hantken. L Theil: Foraminiferen. Mit 16 Tafeln. 
i (Buda-Pesth, 1875,) 

Every visitor to the Loan Exhibition of Scientific Appa¬ 
ratus at South Kensington must have noticed in the 
Geological Department some beautiful series of prepara¬ 
tions of Foraminifera and Bryozoafrom Hungary. These 
have been sent by Dr. von Hantken, the Director of the 
Hungarian Geological Survey, who has greatly distin¬ 
guished himself by the remarkable skill with which he 
has studied these minute fossil organisms. One of these 
series of fossils, which English geologists have now such 
a valuable opportunity of studying, illustrates the remark¬ 
ably rich, Foraminiferal fauna of the zone of Clavulina 
Szabdi in Eastern Europe, a fauna which is very admir¬ 
ably described in the work before us. This memoir is a 
reprint of a portion of the fourth volume of the “ Mittheil- 
ungen aus dem Jahrbuche der kon. ungar. geologischen 
Anstalt,” which is published in both the Hungarian and 
German languages. . 

The Clavulina Szabdi Scbichten are a series of days, 
marls, and marly limestones, sometimes glauconitic, 
which are situated at the junction of the Eocene and 
Oligocene formations, and appear to have a wide distribu¬ 
tion in Western Hungary. These strata are very remark¬ 
able for the wonderful richness of their fauna, especially 
in Foraminifera, Bryozoa, Echinoderms, and Mollusca, 
while in certain portions of the formation great numbers 
of fish-remains have also been found. No less than 213 
species of Foraminifera have been described by Dr. von 
Hautken as occurring in these beds, and their distribution 
In the Eocene and Neogene strata of Eastern Europe, as 
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well as in the strata which most nearly correspond in 
geological age with the zone of Clavulina Szabdi in Ger¬ 
many and Italy respectively, are shown by the author in 
a very useful table. The lithographic plates with which 
this monograph is illustrated are beautifully executed, and 
reflect the highest credit on the present condition of the 
art of book-illustration in Hungary. Although the dimen¬ 
sions of each of the forms described is given with 
great exactness in the definition of the species, we think 
it is unfortunate that the extent to which each figure is 
magnified is not also indicated either on the plates them¬ 
selves or in the descriptions which accompany them. 

J. W. J. 

Elements of Algebra for Middle-Class Schools and Train¬ 
ing Colleges. By Edward Atkins, B.Sc. (Collins’s 
School Series, 1876.) 

This is a handy book, covering the ground usually occu¬ 
pied by similar treatises on the subject. It is a fairly 
independent work, keeping near the beaten track as re¬ 
gards results arrived at, but giving these results in many 
cases by new modes of proof. The chief additional fea¬ 
tures of interest are in some articles on “ Imaginary 
Quantities,” “ Properties of Numbers,” and “ Determi¬ 
nants.” We do not like the use of the expression, “It 
is easily found,” and so on, in a few passages, and we. 
must point out that there are a great many mistakes, not 
merely typographical ones. These are faults which can 
easily be rectified in a second edition. Care also should 
be taken to correct the numerous wrong references. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications .] 

Carl Jelinek 

Allow me to eoirect a little inadveitency in the necrology i,f 
Carl Jelinek (Nature, vol. xv. p. 85). In line 8 from com¬ 
mencement “Prague” should be read instead of "Vienna,” as 
the former and not the latter observatory was then under the 
direciion of Kreii. Jelinek passed four years (1843-1847) as 
assistant in the Vienna obseryatory, then under my direction, 
and published in that period a valuable memoir on hygrometrical 
observations made at Vienna in the years 1829-1845, besides 
several astronomical observations and computations in the 
Astronomische Nachrichten, and in the Annals of the Vienna 
observatory. Ch. DE Littrow 

Vienna, November 29 


Ancient Solar Eclipses 

In Nature, vg!. xv. p. 65, is given the result of calculation of 
the solar eclipse of June 14, R.c. 763. 

As soon as notice of the probability of this eclipse was given 
by Sir Henry Rawlinson (ml May 1867), I asked the assistance 
of Mr. Hind for its computation. Mr. Hind most kindly 
acceded at once to my request, and sent to me on June 19, 1867, 
the following results, which he permits me now to offer to 
Nature. They were transmitted to Sir Henry Ratvlinson on 
June 20, 1867,(and to Mr. George Smith on October 17, 1867. 

, Solar Eclipse, - 762, June 14-15. 


Path of Totality, according to the Lunar Tables of Hansen and 
the Solar Tables of Le Verrier. 
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